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Relationship between camazepam, N-methyl-oxazepam and oxazepam 
brain concentrations and antileptazol effect in the rat 

S. CACCI A *, M . BALLABIO, S. GAR ATTINI, Institute di Ricerche Farmacologiche "Mario Negri" Via Eritrea, 62-20157 
Milan, Ituiy 

Camazepam (7-chloro-3,NN-dimethylcarbamoyloxy-s- 
phenyl-l-methyl-l,3-dihydro-2H-l,4-benzodiazepin-2- 
one) has the pharmacological profile of an anxiolytic 
agent with a clear separation between anxiolytic action 
and sedative-depressive side effects (Ferrini et al 1974). 

Studies of the metabolism of camazepam indicate 
that the compound is excreted in the urine of several 
animal species, partly free and partly as N-methyl- 
oxazepam and oxazepam glucuronides (Garattini et 
a1 1977). N-Methyl-oxazepam (Ternazepam) and oxaze- 
pam are pharmacologically active metabolites (Marcucci 
et al 1968, 1972; Randall & Kappell 1973; Garattini 

Correspondence. 

et al 1973) and may be considered possible contributors 
to the central nervous system activity of the parent 
compound. 

This hypothesis was investigated in the present 
experiments by comparing brain concentrations of 
N-methyl-oxazepam and oxazepam after administration 
of the two metabolites or of camazepam at doses 
effective against leptazol (pentetrazol) induced convul- 
sions. 

Male CD-Sprague Dawley rats (Charles River. Italy) 
200 g were used. Benzodiazepines were administered 
orally, suspended in 0.5% carboxymethylcellulose, or 
injected intravenously dissolved in propylglycol- 
glycofurol-benzyl alcohol-water (30:30:2:48) at doses 
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Table 1. Brain concentrations of camazepam (CZ), N-methyl-oxazepam (MOX) and oxazepam (OX) in rats after 
administration of CZ at the ED5Os on leptazol convulsions. 

Brain concns (pg g-I with s.d.)** 
ED50 (95 % confidence 

Time* Route limits) mg kg-' CZ MOX OX 
5 i.v. 5.19 ( 7.03- 3.83) 3.49 (0.52) <a025 <0.025 

30 oral 55.08 (73.54-41.30) 0.26 (0-06) 0.18 (0.04) 0.1 1 (0.03) 
180 oral 33.65 (41.69-27-1 6) 0-24 (0.08) 0.21 (0.07) 0.1 2 (0.05) 

Min between CZ pretreatment and leptazol (120 mg kg-' i.p.). 
** Each value is the mean of 5 rats 

Table 2. Brain concentrations of N-methyl-oxazepam (MOX) and oxazepam (OX) after administration of MOX or 
OX at the ED5Os on leptazol convulsions. 

Brain wncns 
(pg g-I with s.d.)** 

ED50 (95 % confidence 
Drugs Time Route limits) mg kg-' MOX OX 

5 i.v. 0.18(0.234.14) 0-24fO-04 <O-025 
MOX 30 oral 4.12 ( 5.06-3.36) 0.15 * 0.03 0.1 1 * 0.03 

180 oral 10.33 (13-3C8.02) 0.17 zk 0.06 0.08 rt 0.01 
5 I.V. 0.21 ( 027-0-17) - 0.23 f 0.04 

OX 30 oral 6.74 ( 9.46-4.81) - 0-26 f 0.07 
1 80 oral 10.30 (12.84-8.31) - 0-27 f 0.06 

Min between drug pretreatment and leptazol (120 mg kg-', i.p.). 
** Each value is the mean of 5 rats. 

corresponding to their antileptazol ED50, i.e. the doses 
(mg kg-') protecting 50% of the rats from convulsions 
elicited by leptazol (120 mg kg-' i.p.). Each ED50 was 
calculated, in separate experiments, on at least 5 dose 
levels with 8 rats for each dose. Brain concentrations of 
camazepam and its metabolites were determined by a 
g.1.c. method according to Marcucci et al (1978) with 
minor modifications. 

After administration of camazepam at the ED50 of 
leptazol, the active brain concentrations (50% inhibition 
of leptazol-induced convulsions) of the compound 
varied depending on the route and time of administra- 

administration at the ED50 on leptazol convulsions. 
Table 2 shows that methyl-oxazepam and oxazeparn 
were both extremely active and equally potent in t e r n .  
of dosage and brain concentrations (4 0.25 pg g-I) 
necessary to antagonize leptazol-induced convulsions. 
When administered orally N-methyl-oxazepam reached 
brain concentrations lower than 0.25 pg g-'. At these 
intervals 0-1 pg g-I of oxazepam was also present in the 
rat brain and may have contributed to the protective 
effect of N-methyl-oxazepam. The brain concentrations 
of N-methyloxazepam and oxazepam in these experi- 
ments were virtually the sum of the concentrations of the 

tion (Table I). Camazepam brain concentrations of metabolites found after oral administration of 
about 3.5 pg g-I were necessary in the rat to ensure camazepam, so the pharmacological effect is probably 
significant protection after intravenous injection, while mediated by both active metabolites. 
brain concentrations (about 0.25 pgg-I) were lower In conclusion these findings indicate that the anti- 
after oral administration of the drug. At the intervals leptazol activity of oral camazepam in the rat is 
considered, both N-methyl-oxazepam and oxazepam dependent more on the brain concentrations of active 
were present in the brain of orally-treated rats while metabolites than on the parent compound. However, 
they were undetectable (< 0.025 pg g-I) 5 min after these conclusions only concern the antileptazol activity 
intravenous injection. The results as far as the intra- of camazepam in the rat. Further studies are needed to 
venous route is concerned are in agreement with see how much the metabolites contribute to other 
previous data of Marcucci et al (1978). This suggests pharmacological effects of camazepam. 
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a2-Adrenoceptor-blocking action of the phenylethano1amine-N- 
methyltransferase inhibitor SKF 64139 

G. M. DREW. Department of Pharmacology. Glaxo Group Research, Ware. Hertfordshire. SGl2 ODJ, U. K. 

7.8-Dichloro-l,2,3,4-tetrahydroisoquinoline (SKF 
64139) is an inhibitor of phenylethano1amine-N- 
methyltransferase (PNMT-Pendleton et a1 1976). When 
administered to rats, it induced the depletion of adren- 
aline from the dorsal midline area of the caudal 
medulla oblongata, and this effect was significantly 
reduced by clonidine (Fuxe et al 1979). In addition to 
its ability to inhibit PNMT, SKF 64139 is a weak, but 
specific, antagonist at the postsynaptic a,-adrenoceptors 
in rabbit aorta (PA, = 5.2; Pendleton et al 1976). In 
view of this observation it seemed possible that S K F  
64139 might also be an antagonist a t  presynaptic a,- 
adrenoceptors. The experiments now reported were 
carried out to investigate this possibility. 

The PA, for SKF 64139 against noradrenaline 
(Koch-Light) at post-synaptic a,-adrenoceptors in 
rabbit isolated aorta was determined as described by 
Apperley et al (1976). The pA, for SKF 64139 against 
clonidine (Boehringer) at presynaptic a,-adrenocepton 
in the guinea-pig isolated ileum was determined using 
the method described by Drew (1978). 

SKF 64139 3 x and l o - ' ~ )  caused 
concentration-dependent, parallel, rightward displace- 
ments of the concentration-response curve to nor- 
adrenaline in the rabbit aorta without causing any 
reduction in the maximum response to  noradrenaline. 
Similarly SKF 64139 3 x lo-' and lo-& M) 
antagonized the clonidineinduced inhibition of the 
twitch response to field stimulation of the guinea-pig 
ileum, although it was rather more potent an antagonist 
in this tissue. SKF 64139. itself, had little or no effect 
on the twitch response and did not reduce the maximal 
response to clonidine. The mean pA, values for SKF 
64139 at a,- and a,-adrenoceptors, and the mean slopes 
of the Schild plots from which they are derived, are 
shown in Table I .  It can be seen that SKF 64139 is 
approximately twenty times more potent at blocking 
effects mediated via a,- than via a,-adrenoceptors in 
vitro. The a,:a, potency is similar to that found for 

Table 1. The a-adrenoceptor-blocking potencies of 
SKF 64139. Results are expressed as mean (and 95% 
confidence limits). Slope = Slope of regression of log 
(agonist dose-ratio-I) vs log molar concentration of 
antagonist (Arunlakshana & Schild 1959). 

Postsynaptic Presynaptic 
a,-adrenoceptors a,-adrenoceptors 

(rabbit aorta) (guinea-pig ileum) 
(n = 6) (n = 7) 

PAS 5.47 6-79 
(5-24-5.70) (6.60-6.98) 

Slope 0.98 1.17 
(0.88-1 -08) (1 -03-1.31) 

n = Number of experiments. 

yohimbine (Doxey et al 1977), but SKF 64139 is 
approximately 10 times less potent than yohimbine. 

In view of its relatively high potency in blocking 
a,-adrenoceptors it is possible that this effect of SKF 
64139 will occur at plasma concentrations shown to 
inhibit PNMT (Pendleton et al 1976). Thus, caution 
should be exercised when interpreting the interaction 
between SKF 64139 and a-adrenoceptor agonists, or the 
effects of SKF 64139 on adrenaline turnover, since 
presynaptic a,-adrenoceptor blockade or PNMT 
inhibition could produce similar effects. For example, 
either effect of SKF 64139 could lead to a clonidine- 
sensitive increase in adrenaline turnover (Scatton et a1 
1979). In the central nervous system some a,-adreno- 
cepton, such as those in the locus coeruleus, are 
located postsynaptically (Cedarbaum & Aghajanian 
1977) and may receive an inhibitory adrenergic input; 
the SKF 64139-induced acceleration in the firing rate of 
locus coeruleus units observed by Svensson & Engberg 
(1980) could be due either to its PNMT-inhibitory 
activity or to blockade of these postsynaptic a,- 
adrenoceptors. Other PNMT inhibitors related to  
SKF 64139 should be investigated for their a-adreno- 
ceptor-blocking properties. 


